Development of peptide substrates for trypsin based on monomer/excimer fluorescence of pyrene.
An assay using fluorogenic peptides based on the monomer/excimer fluorescence features of pyrene was developed to measure the proteolytic activity of trypsin, a serine protease. Two pyrene moieties were incorporated into the respective N- and C-terminus of the peptides as (pyrene)-C-Xaa-C-(pyrene), where Xaa represents amino acid residues of 5-, 6-, 7-, or 8-mer containing the cleavage site of trypsin. The proteolytic cleavage of the substrates led to an increase in monomer fluorescence and a decrease in excimer fluorescence of pyrene. Kinetic parameters (k(cat) and K(m)) for the enzymatic hydrolysis of the substrates were successfully determined. The parameters are dependent on the chain length of the substrate and optimal catalytic activity was obtained with substrates that consisted of 9 or 10 amino acid residues. The present assay system is sensitive and the preparation of the substrate is very simple. We suggest that this method may be suitable for high-throughput screening and also applicable to the characterization of other proteases.